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Epidermal proliferation was studied in the guinea-pig 
ear in vivo using the incorporation of [aH]thymidine into 
DNA as a measure of cell proliferation. Twenty-four-
hour pretreatment of the skin topically with nanomolar 
amounts of either leukotriene B,, (LTB.,), 12-hydroxyei-
cosatetraenoic acid, ionophore A23187, or the epider-
mal mitogen 12-0-tetradecanoylphorbol-13-acetate in-
duced dose-dependent increases in epidermal prolifera-
tion. The stimulatory effect of LTB., was stereospecific 
since a number of biologically inactive L TB., stereoiso-
rners had no effect. 
The possible involvement of lipoxyge nase metabolites of 
arachidonic acid in various sk in diseases has been t he subject 
of a number of recent studies [1 - 31. In t radermal injection of 
Jeukotrien es (LT) into human (4- 6) or porcine [7) skin pro-
duces vascular responses similar to that observed in the early 
phases of s kin inflam mation . Huma n keratinocytes have the 
capac ity to re lease L TB. and 5- hydroxyeicosatetraenoic acid 
(5-HETE) when challenged wi t h ionophore A23187 [8 ). LTR, 
(9], LTC., (results to be published) , a nd 12-HETE [10,11] have 
been detected in psoriatic s kin lesions. Since pso riasis is cha r-
acteri zed by enha nced epidermal proliferation, it is t herefore 
of interest t.o examine the possible causal relationship between 
t he production of lipoxygenase metabolites and ep iderma l pro-
life ration. Kragballe a nd Voorhees [12] have recently demon-
strated t hat L TB., stimulates t he proliferation o f human kera-
t inocytes in tissue cu lture. In view of t he cri t ica l dermal-
epidermal interaction often encou nte red in t he normal func-
tions of t he skin , t he present study was unde rtaken to investi-
gate whether lipoxygenase metaboli tes enha nce ep idermal pro-
liferation in vivo. 
MATERIALS AND METHODS 
12-HETE (racemate); LTB., j5(S) ,l 2( R) -dihydroxy-6, 14, cis-8,10-
t rans-eicosa t.et.raenoic acid] and its ste reo isomers 5S,l2S- L TB4 
[5(8), 12(8)-dihyd roxy-6, 14 , cis-8,10-trans eicosatetraenoic acid] ; 6-
t rans- L TB., j5(S) , 1 2(R)-d ihydrox~• -14,cis -6 , , l 0-trans-eicosa t.etraenoic 
acid]; 6-trans, 12-epi -L TB, j5(S) , 12(8)-dihydroxy-14 ,cis-6,8, 10-t rans-
eicosatetraenoic ac id I were synthesized b.v the Medicinal Chemistry 
Department at Merck Frosst Canada. Other chemicals and the ir sources 
we re: A23187 (!:i igma) , hydroxylapati te (Bio-Rad) , 12-0-t.etradecanoyl-
phorbol-13-acetate (TPA) (S igma) , urea (A ldrich), I'1H]thymidine 
(dThd) (sp act :20 Ci/ mmol) (New En:.:land Nuc lea r). 
Albino gu inen pigs of either sex weighing :150- 450 g were used. The 
anima ls were initi all .v anesthetized with sodium pe ntoba rbi ta l (:30 mg/ 
kg, i.p.) and the test substances at 5- 100 nmol in I.'JO Ad acetone were 
applied ont o the dorsa l aspect of the ear. Eac h test substance was 
confined LOa circular area app roximate !~· fi mm in diameter by means 
of a sy rin ge needle cap with both ends open. The animals were sac riticed 
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24 h al't.e r the topica l application of the agonists (1 h afte r inject ion of 
[ 01-l]dThd i.m.) and ea r biopsies weighing 40- 70 mg were taken for 
analysis of inco rporation of ["H]dThd into DNA according to the 
method described by Du Vivier et a! [13] and Zmolek eta] [14]. This 
method employed hydroxylapatite to extract D A from the ear ho-
moge nate and measured cell proliferation through the incorporation of 
["H]dThd, exp ressed as cpm per unit weight of DNA. Statistical analy-
sis was ca rried out using Studen t's /-test for paired and unpaired data. 
Histologic studies we re also ca rried out. Ea r specimens were fix ed in 
10% formaldehyde so lution and subjected t.o a standard hematoxylin/ 
eosin sta ining procedure. 
RESULTS 
Effects of A23187 and TPA 
Positive con trols for t he present study we re obtai ned t hrough 
t he application of A23187 and TPA. Table I shows the effects 
of t hese compounds on ["H]dThd incorporation into DNA in 
the guinea-pig ear. Both A23187 and TPA at n anomolar 
amount increased ['1H]dThd incorporation by 8- to 9-fold, es-
sent ially confirming the findin g of others [15 ,16). 
Effects of 12-HETE, LTB., and LTR, Stereoisomers 
Each a nimal in t hese experiments was treated with either 
12-HETE, L TB.., or L TB. ste reoisomers together wit h a match -
ing vehicle control. The values of ["H]dThd incorporation 
(exp re sed as cpm/ 10 pg DNA) in t he ear spots treated with 
vehicle, L TB., at 3 nmol, L TB,, at 10 nmol , and L TB, at 30 
nmol were, respectively, 765 ± 143, 994 ± 222, 1663 ± 273 (p 
< 0.05 vs cont rol, paired t-test) and 2179 ± 257 ( p < 0.01 vs 
contro l, paired t-test). In t he group treated wit h 12-HETE, the 
corresponding values of l'1H]dThd inco rporation for the vehicle, 
12-HETE at 3 nn10l, 12-HETE at. 10 nmol, and 12-HETE at 
30 nmol were, respectively, 217 ± 62, 292 ± 83, 260 ± 50, and 
684 ± 151 (p < 0.01 vs control, paired t-test). Because of t he 
substantia l difference betwee n the vehicle controls for t he 
L TB., - and the 12-HETE-treated an imals, results were reca l-
culated individua lly as a percentage of t he corresponding con -
trol. Fig 1 shows t he dose-response curves for 12-HETE a nd 
LTB •. In con t rast, biologically inactive isomers of LTB., failed 
to induce increased incorporation of ['1H]dThd (Fig 2) . 
Histologic Studies 
Histologic examination of ear t reated with 12-HETE and 
L TB., as compared to con t rol ears treated with vehicle alone 
showed ev idence for acanthos is, edema, and a n increased pres-
ence of infl a mmato ry ce lls when compared to t he con trol ea rs 
or the ventral aspect of t he t reated ears. 
Dl CUSSION 
Kragba ll e and Voorhees have recently demonst rated that 
LTB., [12] a nd 12-HETE (unpublished observations) stimulate 
DNA synthesis of huma n keratinocytes in vitro by a maximum 
of 225 %. The present study showed that such stimulatio n can 
a lso be obse rved in vivo following top ical appl ication of LTB4 
or 12-HETE t.o t he guinea-pig ear. Histologic examination of 
the ears following top ical app lication indicated a stimulation 
of epidermal thickening, edema, a nd influx of inflammatory 
ce ll s. These effects of LTB., a nd 12-HETE may indicate a 
pathologic ro le for these med iato rs in huma n diseases. Large 
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TABLE I. Effecl.s of A23187 and 'I'PA on (!H}d'f'hd incorporation into 
DNA in Lhe ear of gu.inea pigs" 
z 
0 
Ve hicle 
A2:!187 
TPA 
Dose 
(nmol) 
20 
5 
\"H \dThd incorporation 
(cpm/lO ~g DNA) 
265 ± 83 
2402 ± 504 6 
2145 ± 542b 
"Mean ± SEM from the sa me 4 ani ma ls . 
'' p < ().00 1 vs vehicle control. 
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FIG l. Effects of topica l app lication ofLTB., a nd 12-HETE on ["H] 
dThd inco rporation in t.he ea r of guinea pigs. Data were expressed as 
percentage of vehicle co ntrol in the same treatment group. The control 
va lues for the LTB 4 - and the 12- HETE-treated groups were 765 ± 143 
(n = 7) and2 17 ± 62 (n = 6) cpm / 10 Jig DNA, respective ly. 
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FIG 2. Effects of topical application of LTB., a nd LTB, isome rs (10 
nmol each) on ["H ldThd incorporation in t he ear of guinea pigs. The 
eflect. of L TB, was s ignificantly different (*p < 0.05) than t hat of L TB, 
isomers. The co nt rol va lue was 707 ± 146 cpm/10 Jig DNA (n = 4). 
amoun ts of 12-HETE have been detected in psoriatic skin [17] 
and similar doses of L TB., to those used in the present study 
have been shown to produce inflammatory reactions in normal 
human sk in characterized by intraepidermal microabscesses 
histologically similar to pustular psoriasis [18]. The observation 
that only L TB., and not a number of biologically inactive L TB,, 
stereoisomers could produce this effect is suggestive of a ste r-
eochemically spec ific receptor-mediated event. In order to 
prove that these in vivo effects of LTR, and 12-HETE are 
direct receptor-mediated effects on the keratinocyte rather than 
an indirect effect arising from the inflammatory response, it 
will be necessary to carry out direct. receptor binding studies. 
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The causal relationship between these lipoxygenase metabolites 
and ep idermal hype rplasia suggests that pharmacologic inter-
vention of the 5- or t he 12-lipoxygenase pathway may be a 
therapeutic approach to t he treatment of psoriasis. 
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